Introduction
Enzymes are known to occur in different forms (isoenzymes) due, for example, to allelic differences at a single structural locus, to coding by multiple structural gene loci, or to post-translational modification (such as the addition of sialic acid residues). The allelic forms characterize different individuals and segregate in normal Mendelian fashion, while the isoenzymes determined by multiple gene loci, or the modified forms, may be expressed in different organs or different developmental stages of the same individual (for a review, see Edwards & Hopkinson, 1977) . Evidence is accumulating that the testis is distinctive in its enzymic constitution, showing some enzymes (e.g. lactate dehydrogenase-X) not seen in other organs (Goldberg, 1977) . A testis-specific isoenzyme might characterize either the somatic tissue of the testis, or the spermatogenic cells. In this paper we describe a modification of glucosephosphate isomerase in the mouse which appears to be confined to spermatozoa.
Glucosephosphate isomerase (EC 5.3.1.9) occurs most frequently in the mouse as one of two electrophoretic variants, designated GPI-1A and GPI-1B (De Lorenzo & Ruddle, 1969) although a third isoenzyme has been described (Padua, Bulfield & Peters, 1978 (Whittingham, 1971) at 37°C for 4-5 h. It was then possible to free the spermatogenic tubules from interstitial tissue by gentle pipetting and rinsing in PBS. Red blood cell lysates were prepared according to the method of West (1977) . All other tissues were minced finely and frozen in an equal volume of PBS. All tissues examined (except blood cells) were frozen-thawed twice and centrifuged for 10 min at approximately 1500 g before application of the supernatant to the electrophoresis gel. No attempt was made to quantify GPI activity in the various tissue samples examined, but it was found that equal volumes of samples prepared as described above yielded electrophoretic bands of roughly equal intensities.
Incubations. The effects of pronase (at 2-5, 0-5 and 0-25 mg/ml final concentrations) hyaluronidase (150, 100 and 50 units/ml), trypsin and chymotrypsin (both at 5, 1 and 0-5 mg/ml), ram acrosin (1 mg/ml), neuraminidase (0-5 units/ml), trypsin inhibitor from soybean (0-5 and 0-2 mg/ml), para-aminobenzamidine (1 mg/ml), maleic acid (5 mg/ml) and oxidized glutathione (12 mg/ml) were examined. To achieve these final concentrations, tissue supernatants were mixed with the appropriate amounts of the above reagents in PBS (with the exception of neuraminidase, which was made up in 0-05 M-phosphate-citrate buffer at pH 5-0) and incubated at 37°C for 1 h (3 h for neuraminidase, and up to 24 h for mixtures of testis and somatic tissue supernatants). All reagents were obtained from Sigma except the acrosin, which was a gift from Dr R. A. P. Harrison. This was preparation FD (Brown, Andani & Hartree, 1975) A further indication of an association between minor band appearance and spermiogenesis is provided by our findings in sub-fertile and sterile males. Two males, XO in chromosome constitution and heterozygous for the dominant gene Sex-reversed (Sxr), were examined. In XO (unlike XX) Sxr/+ males, the germ cells can undergo spermatogenesis, and spermatozoa may be formed, but these are abnormal and incapable of fertilization (Cattanach, Pollard & Hawkes, 1971) . In one of our males, spermatogenesis appeared to be blocked at the spermatid stage, and no minor bands could be seen on the gel. In the other, about 40% of the tubules contained mature spermatozoa, and a faint minor band was found. Testes from one male heterozygous for the T145H translocation did not exhibit minor bands. Lyon & Meredith (1966) Hopkinson, 1979) , enolase (Edwards, Lacki & Hopkinson, 1981) and hexokinase (Goldberg, 1977) may occur. A number of other enzymes are known to occur in forms specific to spermatozoa and testis, including acrosin (Polakoski & McRorie, 1973) , sperm hyaluronidase (Zaneveld, Polakoski & Schumacher, 1973) , LDH-X (Markert, 1971) , hexokinase (Harrison, 1972) , phosphoglycerate kinase (VandeBerg, Cooper & Close, 1973) and other (Goldberg, 1977) .
